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1. Introduction
Updated Rel-18 UE features list after RAN1#114 including expanded and improved NR positioning was made [1]. In this contribution, we present our view on UE features for expanded and improved NR positioning.

2. Discussion on FGs for NR DL and UL carrier phase positioning
2.1. FG41-2-1/1a/2/2a: DL RSCP/RSCPD reporting based on DL PRS in RRC_CONNECTED/INACTIVE
Regarding the note of maximum number of RSCP measurements, whole description has a bracket (i.e., [Note: The maximum number of RSCP measurements per TRP is less than or equal to FG 13-6]). We think the discussion would be related to whether standalone carrier phase positioning measurement/reporting is supported or not. Regarding the support of standalone carrier phase positioning, no consensus has been reached so far.　In our view, Rel-18 NR carrier phase positioning should be non-standalone method to resolve integer ambiguity. Thus, we believe the bracket of the note should be removed.
Proposal 1: 
· Remove the bracket of the note of maximum number of RSCP measurements in FG41-2-1/1a/2/2a.

2.2. FG41-2-3: Measurement on indicated DL PRS resource sets within the indicated time window(s) [for UE based and UE assisted]
We think that the time window would be beneficial not only for UE-based differential CPP measurement but also for UE-assisted differential CPP measurement between the UE and PRU.
Proposal 2: 
· Remove the bracket in ”Feature Group” and “Consequence if the feature is not supported by the UE” columns in FG41-2-3 (i.e., keep “for UE based and UE assisted”).

3. Discussion on FGs for LPHAP (Low Power High Accuracy Positioning)
3.1. FG41-3-1/2: SRS for positioning configuration in multiple cells for UEs in RRC_INACTIVE state for initial UL BWP/configured outside initial UL BWP
Regarding the SRS for positioning configuration in multiple cells in RRC_INACTIVE state, RAN1 agreed to introduce separate processing capabilities between FG for initial UL BWP and FG for outside initial UL BWP. In Rel-17, there are two separate capabilities. One is FG27-15 for positioning SRS transmission in RRC_INACTIVE state for initial UL BWP, and another is FG27-15b for positioning SRS transmission in RRC_INACTIVE state configured outside initial UL BWP [3]. FGs in Rel-18 should consider the FGs in Rel-17. Thus, we think that FGs 27-15 and 27-15b should be the prerequisite feature groups of FGs 41-3-1 and 41-3-2, respectively.
Proposal 3: 
· FG27-15 should be the prerequisite feature group of FG41-3-1.
· FG27-15b should be the prerequisite feature group of FG41-3-2.

3.2. FG41-3-3: Support of PRS measurement in RRC_IDLE
Regarding the FG41-3-3, according to the CR discussion of TS 38.215, DL positioning measurements including DL RSTD, DL PRS-RSRP/RSRPP have been specified for RRC_IDLE state, while UE Rx-Tx time difference in RRC_IDLE state is not captured in the specification. In Rel-17, for DL-TDOA, DL-AoD and Multi-RTT in RRC_INACTIVE, separate FGs such as FG27-18a/18b/18c from FG27-17 were defined. On the other hand, UE supporting FG27-17 shall support at least one from DL RSTD, DL PRS-RSRP, or UE Rx-Tx time difference measurement i.e., those measurements are covered by existing FGs with FG27-17 for the support in RRC_INACTIVE. Similarly, the support of different positioning methods for PRS in RRC_IDLE can be covered by separate FGs for DL-TDOA, DL-AoD while it can be covered by 41-3-3 with existing FGs for DL RSTD, DL PRS-RSRP. 
Proposal 4: 
· Separate FG41-3-3 for DL-TDOA and DL-AoD.

4. Discussion on FGs for bandwidth aggregation for positioning measurements
4.1. FG41-4-1: DL PRS processing capabilities for aggregated PRS processing of 2 PFLs in intra-band contiguous within a MG for RRC_CONNECTED sate
Regarding component of DL PRS buffering capability, it has not been sufficiently discussed yet. First of all, we think components of FG13-1 (i.e., Common DL PRS Processing Capability) can be considered as baseline for FG41-4-1 since other NR positioning features have same components with FG13-1 (i.e., both Type 1 and Type 2 buffering capability are supported).
Regarding “[within a MG]” part in “Consequence if the feature is not supported by the UE” column, the bracket of “[with in a MG]” in “Feature Group” column was discussed and removed at the last meeting. Similarly, “[within a MG]” in “Consequence if the feature is not supported by the UE” column can be removed.
Proposal 5: 
· Support DL PRS buffering capability of FG41-4-1 as follows:
· DL PRS buffering capability: Type 1 or Type 2
· Type 1 – sub-slot/symbol level buffering
· Type 2 – slot level buffering
· Remove bracket of [within a MG] in “Consequence if the feature is not supported by the UE” column in FG41-4-1.

4.2. FG41-4-1c: DL PRS processing capabilities for aggregated PRS processing of 3 PFLs in intra-band contiguous for RRC_IDLE and RRC_INACTIVE sate
Regarding component of DL PRS buffering capability, components of FG13-1 (i.e., Common DL PRS Processing Capability) can be considered as baseline for FG41-4-1c similar to FG41-4-1.
Regarding “Consequence if the feature is not supported by the UE” column, we think the current description is not aligned with the feature group for RRC_IDLE and RRC_INACTIVE state. Thus, it necessary to remove “[within a MG]” and change “for RRC_CONNECTED sate” to “for RRC_IDLE and RRC_INACTIVE sate”.
Proposal 6: 
· Support DL PRS buffering capability of FG41-4-1c as follows:
· DL PRS buffering capability: Type 1 or Type 2
· Type 1 – sub-slot/symbol level buffering
· Type 2 – slot level buffering
Proposal 7: 
· Regarding “Consequence if the feature is not supported by the UE” column in FG41-4-1c,
· Remove “[within a MG]”
· Change “for RRC_CONNECTED sate” to “for RRC_IDLE and RRC_INACTIVE sate”

4.3. FG41-4-5: Support of PRS bandwidth aggregation in RRC_IDLE — [DL-TDOA and Multi-RTT]
At the previous meeting, FGs of PRS bandwidth aggregation in RRC_CONNECTED and in RRC_INACTICE state were separated for DL-TDOA and Multi-RTT such as FG41-4-3, FG41-4-3a, FG41-4-4 and FG41-4-4a [1]. Similarly, the support of PRS bandwidth aggregation in RRC_IDLE state can be covered by separate FGs for DL-TDOA and Multi-RTT. However, it is still under discussion whether/how PRS bandwidth aggregation is supported by UEs in RRC_IDLE state in RAN2. So, discussion on FG41-4-5 may need to wait for the outcome of such discussion.

5. Discussion on FGs for positioning for RedCap UEs
5.1. FG41-5-1: Support of PRS with Rx frequency hopping [and measurement report] [within a MG] [in RRC_CONNECTED/RRC_INACTIVE/RRC_IDLE] for RedCap UEs
Regarding, “[and measurement report] [within a MG]” part, RAN1 discussed them at the last meeting, and a majority did not support PPW. Thus, the brackets can be removed.
Regarding “[for RRC_CONNECTED/RRC_INACTIVE/RRC_IDLE]” part, RAN1 agreed to support PRS Rx frequency hopping in both RRC_INACTIVE and RRC_IDLE in addition to RRC_CONNECTED, as follows [2].
	Agreement
PRS Rx frequency hopping for RRC_INACTIVE state and for RRC_IDLE state is supported for a RedCap UE.



Rel-17 PRS processing capabilities is separated such as FG13-1 (Common DL PRS Processing Capability) and FG27-6 (DL PRS processing capabilities in RRC inactive state). Considering the legacy FG structure of PRS processing capabilities, it may be straightforward to separate FG41-5-1 for RRC_CONNECTED sate, RRC_INACTIVE state, and RRC_IDLE state.
Proposal 8: 
· Remove the brackets of “[and measurement report] [within a MG]” in FG 41-5-1.
· Separate FG41-5-1 for RRC_CONNECTED state, RRC_INACTIVE state, and RRC_IDLE state.

5.2. FG41-5-2: Support of positioning SRS with Tx frequency hopping [in RRC_CONNECTED/RRC_INACTIVE] for RedCap UEs
Regarding “[in RRC_CONNECTED/RRC_INACTIVE]” pert, the related agreement was made at RAN1 #113 meeting. Considering the discussion, we think that the bracket can be removed. (i.e., keep in RRC_CONNECTED/RRC_INACTIVE), and separate capabilities can be introduced.
	Agreement
SRS Tx Frequency hopping is supported for both RRC_CONNECTED and RRC_INACTIVE state.


Regarding the components, the related agreement was made at RAN1#113 meeting. As in the Note, option 2 needs to be a component of FG41-5-2 and separate FG for option 1 needs to be introduced.
	Agreement
For RedCap UEs positioning transmitting the UL SRS with frequency hopping, regarding the collisions between other UL and DL signals/channels and the UL SRS with frequency hopping, support both of the following options 
· Option 1: UL time window where the UE is not expected to [receive/]transmit other signals/channels and is only expected to transmit FH SRS for positioning.
· FFS details of an UL time window
· Note: it implies that UE drops the transmission of other signals/channels and transmits SRS for positioning
· Option 2: new collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels/. Option 2 can apply without UL time window (i.e. option 1)
· FFS: details on the collision rules
Note: it is understood that option 2 is a component of the feature for UL SRS Tx hopping (FG 41-5-2), and option 1 is a separate feature group.


Proposal 9: 
· Separate FG41-5-2 for RRC_CONNECTED state and RRC_INACTIVE state.
· The component about the collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels is necessary for FG41-5-2.
· The separate capability for the support of UL time window for RedCap UEs supporting UL SRS with frequency hopping for positioning is introduced.

6. Conclusion
[bookmark: _Hlk110260534]In this contribution, we discussed on UE features for expanded and improved NR positioning. Based on the discussion, we made following proposals.
FGs for NR DL and UL carrier phase positioning
Proposal 1: 
· Remove the bracket of the note of maximum number of RSCP measurements in FG41-2-1/1a/2/2a.
Proposal 2: 
· Remove the bracket in ”Feature Group” and “Consequence if the feature is not supported by the UE” columns in FG41-2-3 (i.e., keep “for UE based and UE assisted”).
FGs for LPHAP (Low Power High Accuracy Positioning)
Proposal 3: 
· FG27-15 should be the prerequisite feature group of FG41-3-1.
· FG27-15b should be the prerequisite feature group of FG41-3-2.
Proposal 4: 
· Separate FG41-3-3 for DL-TDOA and DL-AoD.
FGs for bandwidth aggregation for positioning measurements
Proposal 5: 
· Support DL PRS buffering capability of FG41-4-1 as follows:
· DL PRS buffering capability: Type 1 or Type 2
· Type 1 – sub-slot/symbol level buffering
· Type 2 – slot level buffering
· Remove bracket of [within a MG] in “Consequence if the feature is not supported by the UE” column in FG41-4-1.
Proposal 6: 
· Support DL PRS buffering capability of FG41-4-1c as follows:
· DL PRS buffering capability: Type 1 or Type 2
· Type 1 – sub-slot/symbol level buffering
· Type 2 – slot level buffering
Proposal 7: 
· Regarding “Consequence if the feature is not supported by the UE” column in FG41-4-1c,
· Remove “[within a MG]”
· Change “for RRC_CONNECTED sate” to “for RRC_IDLE and RRC_INACTIVE sate”
FGs for positioning for RedCap UEs
Proposal 8: 
· Remove the brackets of “[and measurement report] [within a MG]” in FG 41-5-1.
· Separate FG41-5-1 for RRC_CONNECTED state, RRC_INACTIVE state, and RRC_IDLE state.
Proposal 9: 
· Separate FG41-5-2 for RRC_CONNECTED state and RRC_INACTIVE state.
· The component about the collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels is necessary for FG41-5-2.
· The separate capability for the support of UL time window for RedCap UEs supporting UL SRS with frequency hopping for positioning is introduced.
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